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(54) OPTICAL SIGNAL FORM CONVERTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To convert the signal light of 
RZ form to the signal light of NRZ form in all optical 
systems. 

SOLUTION: When signal light S of RZ form, with which 
pulse width is 25PS, and four pump beams Sp1-Sp4 of 
different wavelengths are inputted to a wavelength 
converter 101, converted signal light Sh having the same 
waveform as the signal light S and containing the 
respective wavelength component beams of the pump 
beams Sp1-Sp4 is outputted. When the converted signal 
light Sh is passed through a wavelength distributed optical 
fiber 1 02, a transmitting velocity is made different for each 
wavelength component beam, and converted signal light 
Shw of NRZ form spreading pulse width to 100PS is 
provided from the output terminal of the optical fiber 102. 
Since a light receiving device 6 receives the signal light 
Shw of NRZ form, a band can be narrow. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The lightwave-signal formal inverter characterized by to have the wavelength 
converter which outputs the same wave-like conversion signal light as said signal light 
while each wavelength component light of said pump light is included, and the optical 
transfer medium which transmits the conversion signal light outputted from said 
wavelength converter, and which has a wavelength dispersion property if two or more 
pump light from which the signal light of RZ format and wavelength differ is inputted. 
[Claim 2] Said wavelength converter is the lightwave signal formal inverter of claim 1 
characterized by being the wavelength converter of a mutual gain modulation mold, or the 
wavelength converter of a mutual phase modulation mold. 

[Claim 3] Said optical transfer medium is the lightwave signal formal inverter of claim 1 
characterized by being the optical fiber which has a wavelength dispersion property, or 
claim 2. 

[Translation done.] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a lightwave signal formal inverter, without carrying out 
photo electric conversion of the signal light of RZ (return-to-zero) format, with light, this 
invention is devised so that it can change into the signal light of an NRZ 
(non-return-to-zero) format. It enables it to narrow the band required of the light-receiving 
equipment which receives signal light by this. 
[0002] 

[Description of the Prior Art] Usually, a lightwave transmission system takes a layered 
structure like drawing 4 . In drawing 4 , 1001-1008 are an end user and a high order 
network with which 1009 and 1010 hold the local network of plurality [ 1011 / a local 
network and ]. The transmission band which each user generally needs in a local network 
is 10 Gb/s extent. 

[0003] By the way, the lightwave transmission system has progressed centering on a 
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1.55-micron band with development of an ERUBYUMUDOPU optical fiber amplifier (a 
1530-1560nm [ of effective bands ] : 1.55 micron band, and generic name). If this 
considers as the wavelength multiplexing of lnm spacing when for example, wavelength 
multiple-signal light is assumed for example, it means that only at most about 30 waves of 
wavelength can be used. That is, in a local network, the total throughput of 10 
Gb/sx30=300 Gb/s is expectable. 

[0004] By the way, a high order network holds plurality, for example, four user networks. 
Also in a high order network, since the wavelength which can be used is not different from 
about 30 waves, in order to make it congestion not arise, it is necessary to raise a 
transmission band to for example, 40 Gb/s in a high order network. 
[0005] Drawing 5 shows the conventional lightwave transmission system for extending 
the transmission band of the optical fiber for transmission to 40 Gb/s by changing the 
signal light of the NRZ format of 10 Gb/s into the signal light of RZ format. 
[0006] The splitter 3 is connected to the receiving side of the optical fiber 1 for 
transmission while the lightwave signal formal transducer 2 is connected to the 
transmitting side of the optical fiber 1 for transmission, as shown in this drawing. Through 
the optical fiber 4 for an input, wavelength is considered for wavelength as the signal light 
SI of lambda 1 with the signal light S2 of lambda 2, wavelength multiplexing of the signal 
light S4 of lambda 4 is carried out for wavelength to it with the signal light S3 of lambda 3, 
and wavelength is inputted into the lightwave signal formal transducer 2 of a transmitting 
side. Each signal light SI - S4 are the signal light of 10 Gb/s of the NRZ format that pulse 
width is 100ps(es). 

[0007] The lightwave signal formal transducer 2 makes pulse width of each signal light SI 
of an NRZ format - S4 the signal light SI 1-S14 of RZ format as one fourth of pulse width 
of 25ps(es) by carrying out logging processing first. Furthermore, after delaying the signal 
light SI 2 25 pses, delaying the signal light SI 3 50 pses to the signal light Sll and 
delaying the signal light S14 75 pses, by multiplexing the signal light SI 1 -SI 4, the signal 
light S for transmission is made and this signal light S for transmission is inputted into the 
optical fiber 1 for transmission. Pulse width is 25ps(es) and the signal light S for 
transmission turns into signal light of 40 Gb/s of RZ format. 

[0008] The transmitted signal light S for transmission branches according to wavelength 
lambdal, lambda2, lambda3, and lambda4 with the splitter 3 of a receiving side, the signal 
light SI 1 — fiber 5a for an output — the signal light SI 3 is inputted into fiber 5c for an 
output, the signal light S14 is inputted into fiber 5d for an output, and the signal light S12 
is sent to the light-receiving equipments 6a, 6b, 6c, and 6d at fiber 5b for an output, 
respectively. The light-receiving equipments 6a-6d can carry out photo electric conversion 
of the signal light S11-S14 of RZ format that pulse width serves as 25ps(es), and can 
acquire information. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in order that each light-receiving 
equipments 6a-6d may receive the signal light S11-S14 of RZ format that pulse width 
serves as 25ps(es), a 40GHz band is needed for each light-receiving equipments 6a-6d. 
That is, although each light-receiving equipments 6a-6b are equipped with an electric eye 
or electric amplifier, the wide band of 40GHz is required of these electric eyes or electric 
amplifier. Thus, the light-receiving equipment of a broadband is expensive and had invited 
the cost rise on the occasion of lightwave transmission system construction. 
[0010] This invention aims at offering the lightwave signal formal inverter which can 
make small the band required of the light-receiving equipment used by the receiving side, 
making large the transmission band in the optical fiber for transmission in view of the 
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above-mentioned conventional technique. 
[0011] 

[Means for Solving the Problem] The configuration of this invention which attains the 
above-mentioned purpose will be characterized by to have the wavelength converter 
which outputs the same wave-like conversion signal light as said signal light while each 
wavelength component light of said pump light is included, and the optical transfer 
medium which transmits the conversion signal light outputted from said wavelength 
converter and which has a wavelength-dispersion property, if two or more pump light from 
which the signal light of RZ format and wavelength differ is inputted. 
[0012] Moreover, with the configuration of this invention, said wavelength converter is 
the wavelength converter of a mutual gain modulation mold, or a wavelength converter of 
a mutual phase modulation mold, or said optical transfer medium is characterized by being 
the optical fiber which has a wavelength dispersion property. 
[0013] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained at a 
detail based on a drawing below. Drawing 1 is the block diagram showing the lightwave 
signal formal inverter 100 concerning the gestalt of operation of this invention. This 
lightwave signal formal inverter 1 00 is constituted considering the wavelength transducer 
101 and the wavelength dispersion mold optical fiber 102 as a primary member. As a 
wavelength converter 101, the wavelength converter of a mutual gain modulation 
(XGM:Cross Gain Modulation) type and the wavelength converter of a mutual phase 
modulation (XPM:Cross Phase Modulation) type are adopted. The distributed property of 
the wavelength dispersion mold optical fiber 102 is the property which produces the time 
difference of 25ps(es), if the light of 25 ps(es)/nm/km, i.e., a lnm wavelength difference, 
is transmitted 1km. Moreover, the die length of the wavelength dispersion mold optical 
fiber 102 is set to 1km. 

[0014] This lightwave signal formal inverter 100 is arranged at the receiving side of a 
lightwave transmission system. It is more specifically prepared in the latter part of the 
splitter linked to the receiving side of the optical fiber for transmission, and the signal 
light S separated spectrally is inputted. For example, this signal light S is the signal light 
of 10 Gb/s of RZ format that pulse width becomes 25ps(es) and wavelength has become 
1555nm. This signal light S is inputted into the wavelength converter 101. 
[0015] The pump light Spl (wavelength of 1550nm), Sp2 (wavelength of 155 lnm), Sp3 
(wavelength of 1552nm), and Sp4 (wavelength of 1553nm) which is continuation light is 
inputted into the wavelength converter 101 besides the signal light S of RZ format. The 
wavelength converter 101 of a XGM type or a XPM type outputs the conversion signal 
light Sh of RZ format containing each wavelength component light of the pump light 
Spl-Sp4 while it makes the pump light Spl-Sp4 act to the signal light S and has the same 
wave as the signal light S. In addition, the principle of the wavelength conversion by the 
wavelength converter 101 of a XGM type or a XPM type is mentioned later. 
[0016] That is, although the conversion signal light Sh has the same wave (this wave or 
reversal wave) as ** signal light S Although it has the same wave (this wave or reversal 
wave) as the conversion signal light from which wavelength is 1550nm, and ** signal 
light S Although it has the same wave (this wave or reversal wave) as the conversion 
signal light from which wavelength is 1551nm, and ** signal light S The conversion 
signal light from which wavelength is 1552nm, and the conversion signal light from which 
wavelength is 1553nm although it has the same wave (this wave or reversal wave) as ** 
signal light S are the signal light on which it was in phase and was superimposed. 
[0017] The conversion signal light Sh containing two or more wavelength component light 
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(the wavelength of 1550nm, 1551nm, 1552nm, 1553nm) is inputted into the wavelength 
dispersion mold optical fiber 102, and transmits the inside of this optical fiber 102. By 
1km, since die length is 25ps/nm/km, by the outgoing end, the signal light of 50ps delay 
and a 1550nm wavelength component is [ the wavelength dispersion mold optical fiber 
102 / a distributed property / the signal light of 25ps delay and a 1551nm wavelength 
component ] in the signal light of a 1 552nm wavelength component 75 pses to the signal 
light of a 1553nm wavelength component among the conversion signal light Sh. For this 
reason, from the outgoing end of the wavelength dispersion mold optical fiber 102, the 
conversion signal light Shw of 1 0 Gb/s to which pulse width spread in 1 00ps(es) is 
outputted. Thus, since pulse width spreads, the conversion signal light Shw turns into 
signal light of an NRZ format. 

[0018] Light-receiving equipment 6 receives the conversion signal light Shw of an NRZ 
format, and changes it into an electrical signal. In addition, since the existence of light has 
detected informational existence, even if the conversion signal light Shw containing two 
or more frequency component light is inputted, it is only judging the condition there being 
a light pulse to be 1 , and judging the condition there being no light pulse to be 0, and 
light-receiving equipment 6 detects conversion signal light Shw, without being influenced 
by wavelength (judgment of 1 and 0). 

[0019] Since the conversion signal light Shw of the NRZ format of 10 Gb/s that pulse 
width spread in 100ps(es) is inputted, the transmission band required of light-receiving 
equipment 6 lives in light-receiving equipment 6 by 5GHz. Incidentally, when pulse width 
tends to receive the signal light S of RZ format of 10 Gb/s by 25ps(es), a 40GHz band is 
needed for light-receiving equipment. 

[0020] Thus, since it has inputted into light-receiving equipment 6 with the lightwave 
signal formal inverter 100 after changing the signal light S of RZ format into the 
conversion signal light Shw of an NRZ format, the band required of light-receiving 
equipment 6 becomes narrow, and can adopt cheap light-receiving equipment 6. 
[0021] In addition, although the optical fiber is used with the gestalt of the 
above-mentioned implementation as an optical transfer medium which has a wavelength 
dispersion property, a fiber Bragg grating etc. can also use other optical transfer media 
which have a wavelength dispersion property. 

[0022] Here, the principle of the wavelength conversion by the wavelength converter of a 
mutual gain modulation (XGM:Cross Gain Modulation) type is explained with reference 
to drawing 2 . The pump light Sp of wavelength lambdap is inputted into the 
semi-conductor light amplifier 150, and the semi-conductor light amplifier 150 is made 
into the saturation state. If the signal light S of wavelength lambdas is inputted at this time, 
when the reinforcement of the signal light S is strong, the amplification degree in 
wavelength lambdap of the pump light Sp will fall. If the signal light S is cut with a filter 
151, the conversion signal light Sh of lambdap will be obtained for wavelength by the 
output by the wave which reversed the wave of the signal light S. If two or more pump 
light from which wavelength differs as a pump light Sp is used, the conversion signal light 
Sh will turn into signal light containing the wavelength component light of two or more 
pump light. 

[0023] Next, the principle of the wavelength conversion by the wavelength converter of a 
mutual phase modulation (XPMrCross Phase Modulation) type is explained with reference 
to drawing 3 . Wavelength conversion of this XPM type uses that a refractive index will 
change if light is inputted into semi-conductor light amplifier, and that optical length 
changes. As shown in drawing 3 , a splitter and a coupler tie two semi-conductor light 
amplifier 160A and 160B. The pump light Sp of wavelength lambdap is inputted into two 



4 



JP-2002-152133-A1 
Computer Translation 

semi-conductor light amplifier 160 A and 160B. On the other hand, wavelength inputs the 
signal light S of lambdas only into semi-conductor light amplifier 160A from the opposite 
side. At this time, if the optical reinforcement of the signal light S is strong, the refractive 
index of semi-conductor light amplifier 1 60A will change, and the phase of the pump light 
Sp will change to the semi-conductor light amplifier 160A side. Since semi-conductor 
light amplifier 160 A differs in a phase from semi-conductor light amplifier 160B, if the 
pump light Sp which has passed along semi-conductor light amplifier 1 60A, and the pump 
light Sp which has passed along semi-conductor light amplifier 160B are combined with a 
coupler in an outgoing end, a phase change will turn into a change on the strength, and it 
will appear. Therefore, in an outgoing end, the conversion signal light Sh from which 
wavelength was set to lambdap by the same wave as the signal light S is outputted. If two 
or more pump light from which wavelength differs as a pump light Sp is used, the 
conversion signal light Sh will turn into signal light containing the wavelength component 
light of two or more pump light. 
[0024] 

[Effect of the Invention] As mentioned above, as concretely explained with the gestalt of 
operation, in this invention, it can be made the signal light of the NRZ format which 
extended pulse width by carrying out wavelength conversion of the signal light of RZ 
format at the conversion signal light containing two or more wavelength component light, 
making this conversion signal light transmit to the optical transfer medium which has a 
wavelength dispersion property, and shifting it for every wavelength component light. 
Thus, since the signal light of RZ format is convertible for the signal light of an NRZ 
format with all optical methods, the narrow cheap equipment of a band can be adopted as 
light-receiving equipment, and it can contribute to building a lightwave transmission 
system by low cost. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the lightwave signal formal inverter concerning 
the gestalt of operation of this invention. 

[Drawing 2] The block diagram showing the principle of the wavelength converter of a 
mutual gain modulation type. 

[Drawing 3] The block diagram showing the principle of the wavelength converter of a 
mutual phase modulation type. 

[Drawing 4] The system chart showing a lightwave transmission system. 
[Drawing 5] The block diagram showing a lightwave transmission system. 
[Description of Notations] 

1 Optical Fiber for Transmission 

2 Lightwave Signal Formal Transducer 
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3 Splitter 

4 Fiber for Input 

5a-5d Fiber for an output 

6, 6a-6d Light-receiving equipment 

100 Lightwave Signal Formal Inverter 

101 Wavelength Converter 

102 Wavelength Dispersion Mold Optical Fiber 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 



[Drawing 2] 



[Drawing 3] 



[Drawing 4] 



[Drawing 5] 



[Translation done.] 
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